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Can a computer simulate the smell of
burning toast? The paper by Tanguay et al.
(2014) examined the utility of a com-
puter simulated cooking task for people
with an acquired brain injury. The paper
highlights an important challenge in clin-
ical neuropsychology—that of developing
methods for testing everyday function-
ing without having to be in everyday
situations.
But why is this important? There are
already a great many questionnaires used
to assess functional capacity after brain
injury. However, it is now well recog-
nized that people with brain injury may
have impaired self-awareness and thus
may not be able to provide an accurate
self-assessment of their abilities (McBrinn
et al., 2008; Caldwell et al., 2014). The
reliability of third-party report from care-
givers has also been questioned (Barker
et al., 2011; McGuire et al., 2014). There is
therefore a significant benefit in conduct-
ing assessment of real-life performance of
functional tasks. Clinically, it is prefer-
able to assess functional performance in
the context within which the skills are
to be applied—this is the best way to
know how a person will perform in a
given task or situation. Tests such as the
Multiple Errands Test which is in essence a
shopping task (Shallice and Burgess, 1991)
and the Executive Function Performance
Test (simple cooking, telephone use, med-
ication management, and bill payment)
(Baum et al., 2008), apply this principle
capably, by using the natural environment
as the “laboratory” but while also applying
a degree of scientific rigor through the use
of a standardized testing protocol.
However, the conduct of tests in their
naturalistic environment poses a num-
ber of challenges for both clinicians and
researchers. For example, there are very
practical considerations such as the avail-
ability of a suitable environment in which
to conduct testing. Evaluating the abil-
ity to negotiate the multiple aisles of a
large supermarket may not be easy for
those in rural areas where there may not
be a large market within easy commuting
distance. Being able to regulate a gas-
operated stove, which is qualitatively dif-
ferent to cooking with an electric stove,
will depend on the availability of gas in
the area in which testing is being done.
Assessing the ability to catch the right bus
and alight at the correct stop poses logis-
tical demands on the assessor. There are
also possibly additional health and safety
challenges associated with testing people
with impaired abilities in the naturalistic
environment. Arguably it is also more dif-
ficult to standardize the evaluation process
in a situation where the very nature of
the environment is that is not standard-
ized: buses run late, the products change
in shop aisles, each cooker is a little bit
different. These challenges highlight a ten-
sion between the benefits of ecologically
valid testing and the practical difficulties
this type of testing entails.
In this context, a small number of
computerized tests have been developed
to simulate functional tasks of everyday
life such as working in an office envi-
ronment (Lamberts et al., 2010) or a
virtual version of the multiple errands
task (Rand et al., 2009). The paper by
Tanguay et al. is an example of the grow-
ing interest in harnessing the capabilities
of computer technology to evaluate func-
tional abilities. It is easy to understand
the appeal of this approach. For exam-
ple, standardized testing is much easier
to achieve—the assessor determines the
parameters to be tested; automated record-
ing is possible, such as reaction time or
time taken to achieve a task; the need to
have an “actual” testing environment is
removed; the testing can be done without
any need for special planning so logistical
demands are negated; environmental haz-
ards are removed and it may also reduce
the demand on therapist time.
However, the cost of developing these
technologies is significant and there may
still be a significant gap between the
technology used in computer simulations
and the scientific requirements associ-
ated with psychometric testing. It is also
the case that computer simulations can-
not fully replicate the uncertainties of
everyday life. In the paper by Tanguay
et al. the test demands focused on
timing of food preparation and setting
a table. However, what happens in a
real kitchen is multisensorial—one will
hear the microwave bing and the ket-
tle whistling, smell the toast burning and
visualize the eggs to see if they are cook-
ing evenly. It is understandable that there
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may be concern that the ecological validity
of a test will be compromised if the test is
not conducted in the relevant naturalistic
environment. However, the rapid evolu-
tion of interactive computing such as that
used in serious gaming and virtual real-
ity applications points to the potential for
exceptionally “life-like” testing environ-
ments, including 4-D simulations which
can include a variety of sensory stimuli
such as vibration, odors, and tactile com-
ponents. Ultimately, the value of comput-
erized simulations will be determined by
the extent to which they can predict every-
day functional performance in the real
world. The study by Tanguay has made a
useful contribution to this field but also
highlights the ongoing challenge to max-
imize the potential of computer simula-
tions within the complex world of clinical
practice.
REFERENCES
Barker, L., Morton, N., Morrison, T. M., and
McGuire, B. E. (2011). Inter-rater reliability of
the Dysexecutive Questionnaire (DEX): compara-
tive data from non-clinician respondents–all raters
are not equal. Brain Inj. 25, 997–1004. doi:
10.3109/02699052.2011.597046
Baum, C. M., Connor, L. T., Morrison, T., Hahn,
M., Dromerick, A. W., and Edwards, D. F. (2008).
Reliability, validity, and clinical utility of the exec-
utive function performance test: a measure of
executive function in a sample of people with
stroke. Am. J. Occup. Ther. 62, 446–455. doi:
10.5014/ajot.62.4.446
Caldwell, S., McBrinn, J. M., Wilson, C. F.,
Carton, S., Delargy, M., McCann, J., et al.
(2014). Self-awareness following acquired
brain injury: measurement and relationship
to executive functioning. Ir. J. Psychol. doi:
10.1080/03033910.2014.921228. [Epub ahead of
print].
Lamberts, K. F., Evans, J. J., and Spikman, J.
M. (2010). A real-life, ecologically valid test of
executive functioning: the executive secretarial
task. J. Clin. Exp. Neuropsychol. 32, 56–65. doi:
10.1080/13803390902806550
McBrinn, J. M., Wilson, C. F., Caldwell, S., Carton,
S., Delargy, M., McCann, J., et al. (2008).
Emotional distress and awareness following
acquired brain injury: an exploratory analysis.
Brain Inj. 22, 765–772. doi: 10.1080/026990508023
72208
McGuire, B. E., Morrison, T. G., Barker, L. A.,
Morton, N., McBrinn, J., Caldwell, S., et al. (2014).
Impaired self-awareness after traumatic brain
injury: inter-rater reliability and factor structure of
the Dysexecutive Questionnaire (DEX) in patients,
significant others and clinicians. Front. Behav.
Neurosci. 8:352. doi: 10.3389/fnbeh.2014.00352
Rand, D., Basha-Abu Rukan, S., Weiss, P. L.,
and Katz, N. (2009). Validation of the Virtual
MET as an assessment tool for executive func-
tions. Neuropsychol. Rehabil. 19, 583–602. doi:
10.1080/09602010802469074
Shallice, T., and Burgess, P.W. (1991). Deficits in strat-
egy application following frontal lobe damage in
man. Brain 114, 727–741.
Tanguay, A. N., Davidson, P. S., Guerrero Nuñez, K.,
and Ferland, M. B. (2014). Cooking breakfast after
a brain injury. Front. Behav. Neurosci. 8:272. doi:
10.3389/fnbeh.2014.00272
Conflict of Interest Statement: The author declares
that the research was conducted in the absence of any
commercial or financial relationships that could be
construed as a potential conflict of interest.
Received: 12 August 2014; accepted: 30 September 2014;
published online: 22 October 2014.
Citation: McGuire BE (2014) Assessing complex exec-
utive functions with computerized tests: is that toast
burning? Front. Behav. Neurosci. 8:362. doi: 10.3389/
fnbeh.2014.00362
This article was submitted to the journal Frontiers in
Behavioral Neuroscience.
Copyright © 2014 McGuire. This is an open-access
article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, dis-
tribution or reproduction in other forums is permit-
ted, provided the original author(s) or licensor are
credited and that the original publication in this
journal is cited, in accordance with accepted aca-
demic practice. No use, distribution or reproduc-
tion is permitted which does not comply with these
terms.
Frontiers in Behavioral Neuroscience www.frontiersin.org October 2014 | Volume 8 | Article 362 | 2
